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Introduction 
 

The term lactation refers to the combined 

process of milk secretion from the alveolar 

cells and milk removal from the alveolar 

lumen (Park and Lindberg, 2005). The 

increased metabolic activity of dairy cows is 

seen during parturition and at the onset of 

lactation. During early lactation, the levels of 

serum metabolites and lipid components are 

altered. The glucose metabolites such as 

acetate and β-hydroxybutyrate are the most 

important energy metabolites in the mammary 

gland of ruminants. The blood glucose 

precursors and cofactors generated during the 

glucose metabolism are involved in the 

synthesis of milk protein, fat and lipid. Blood 

albumin and globulin directly enters the 

mammary cells as preformed proteins and 

secreted in milk through intracellular 
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Though low solid-not-fat syndrome (SNF) is not a major problem in indigenous breeds 

like Amit Mahal, in Holstein Friesian and Jersey cross breed cows low SNF is of economic 

concern to the farmers as the price of the milk is based on the content of SNF. The study 

was undertaken to determine and compare the serum metabolic profile in indigenous cattle 

like Amrit Mahal and Holstein Friesian crossbred and Jersey crossbred cows. Selected 

animals were grouped based on the breed as Group I (Amrit Mahal), Group II (Holstein 

Friesian crossbred) and Group III (Jersey crossbred cows). Blood samples were collected 

at 4
th

, 8
th

 and 12
th

 week of third lactation from six cows belonging to each group were 

processed to obtain the serum which was stored at – 80°C before it was utilized for 

determination of metabolic profile using microlab 300 semi-automated biochemical 

analyser with the help of readymade kits (Erba Diagnostic). Obtained data were analyzed 

by two way ANOVA. The level of glucose, total protein, albumin, globulin and A/G ratio 

varied significantly (P<0.05) between the different weeks of lactation but, they did not 

vary significantly (P>0.05) with respect to different breeds of cattle. The serum urea 

nitrogen did not differ significantly (P>0.05) among the different weeks of lactation but, 

was significantly (p<0.05) higher in crossbred cows compared to indigenous cows. Thus, it 

can be concluded that the variations in serum metabolic profile could be attributed to 

physiological and metabolic changes associated with different weeks of lactation. 
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transport mechanism (Park and Lindberg, 

2005).  

 

The metabolic alterations in dairy animals 

were common during two major stages of life 

i.e., during pregnancy and lactation 

(Krajnicako et al., 2003). The most important 

tool to assess the nutritional and physiological 

status of the dairy animals in modern dairy 

husbandry is the determination of the 

metabolic profile. The metabolites in the 

blood are used to indicate the level of nutrient 

metabolism (Ndlovu et al., 2007). There is 

paucity of information on the comparative 

studies of blood metabolic profile between 

indigenous (Amrit Mahal) and crossbred dairy 

cows. Hence, the present study was 

undertaken to determine and compare the 

various components of blood metabolic 

profile in Amrit Mahal, Holstein Friesian 

crossbred and Jersey crossbred cows. 

 

Materials and Methods 

 

The present research was approved by the 

Institutional Animal Ethics Committee 

(VCH/IAEC/2018/57) dated 13.03.2018. The 

study was carried out on six each of Amrit 

Mahal cattle breed from Chitradurga district, 

Holstein Friesian crossbred and Jersey 

crossbred cows from Bangalore Rural and 

Chikkaballapur districts of Karnataka. These 

animals were selected from different dairy 

farms and individual farmers on the basis of 

iso-nutritional and iso-managemental 

conditions.  

 

The animals were randomly selected and they 

were screened for sub-clinical mastitis by 

California Mastitis test to exclude mastitis 

affected cows, if any (Badiuzzaman et al., 

2015). Only the negative animals in CMT 

were considered for the present study. A total 

of 18 cows with six cows belonging to each 

breed in their third lactation were selected and 

divided into three groups viz. Amrit Mahal 

cows (Group I), Holstein Friesian crossbred 

(Group II) and Jersey crossbred cows (Group 

III).  

 

Blood samples were collected aseptically 

from jugular vein at 4
th

, 8
th

 and 12
th

 week of 

the lactation between the months of March 

2018 to June 2018. About 5 ml of blood was 

collected each time and was allowed to clot 

for about an hour in the clot activated 

vacutainer. The serum obtained by 

centrifuging the coagulated blood samples 

(5000 rpm for 5 min) were stored at –20 
0
C 

till they were subjected for analysis. The 

serum metabolic profile was determined in 

the Department of Veterinary Physiology, 

Veterinary College, Hebbal, Bengaluru, using 

microlab 300 semi-automated biochemical 

analyzer (Lab-care Diagnostics Pvt. Ltd., 

Gujarat) with the help of commercial reagent 

kits. The data obtained were analyzed by two 

way ANOVA using GraphPad Prism version 

7.04 (2018) computerized software.  

 

Results and Discussion 

 

The serum glucose level was significantly 

lower during fourth week compared to 12
th

 

week of lactation in all three groups (Table 1). 

These findings were in agreement with the 

reports of Hagawane et al., (2009) in 

Lactating Murrah, Jaffarabadi, Nagpuri and 

non-d descript buffaloes and Das et al., 

(2016) in Mehshani buffaloes. Hagawane et 

al., (2009) attributed the lower serum glucose 

level during early lactation to higher milk 

production after parturition which demands 

high energy. Das et al., (2016) attributed the 

lower blood glucose to enhanced utilization of 

glucose for milk lactose synthesis by 

mammary gland during early lactation in 

buffaloes. In the present study, it was 

concluded that the significantly lower levels 

of serum glucose during 4
th

 week compared to 

12
th

 week of lactation could be due to 

increased mobilization of glucose from the 
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bloodstream to mammary gland and enhanced 

glucose uptake by mammary cells to cope up 

with higher milk synthesis or it might also be 

due to reduced feed intake as a result of 

oxidative stress in the animals during very 

early part of lactation. 

 

The serum total protein level was 

significantly lower during fourth week 

compared to 12
th

 week in Group I (Table 1). 

These findings were in agreement with the 

results of Yaylak et al., (2009), where they 

attributed the lower total protein level in early 

stage of lactation to the higher maternal 

proteins requirements for synthesis of milk 

components. Thus, it is concluded that the 

lower serum total protein level during 4
th

 

week compared to 12
th

 week could be due to 

the increased mobilization of amino acids, 

especially lysine and methionine, from the 

blood stream to the mammary gland for milk 

protein synthesis to cope up with the higher 

milk production.  

 

Serum albumin levels were significantly 

higher during fourth week compared to 12
th

 

week of lactation in Holstein Friesian 

crossbred cows (Table 1). Similar were the 

findings of Rana et al., (2008) in dairy cows 

who have attributed the higher albumin level 

to enhanced transportation of several nutrients 

such as calcium, phosphorus, free fatty acids, 

fat soluble vitamins etc. to the mammary 

gland. However, Celeska et al., (2015) in 

Holstein cows reported that there was gradual 

increase in the level of serum albumin in the 

later stage of lactation. It is concluded that the 

higher albumin level might be due to 

involvement of udder defence mechanism 

during early part of lactation or could be meet 

the amino acid requirement to new born calf 

through secretion of high amount of α-

lactalbumin (major whey protein) in the milk.  

 

The significant increase in serum globulin 

levels were recorded on 12
th

 week of lactation 

compared to 4
th

 week in Amrit Mahal, 

Holstein Friesian crossbred and Jersey 

crossbred cows (Table 1). The results were in 

agreement with the findings of Janku et al., 

(2011) in white short haired goats and 

Coroian et al., (2017) in Holstein cows. It is 

concluded from the study that the lower level 

of globulin during fourth week compared to 

12
th

 week of lactation recorded in the present 

study could be attributed to higher 

requirement of protein and immunoglobulin 

by the mammary gland for milk component 

synthesis.  

 

In the present study, significantly higher A/G 

ratio was observed on 4
th

 week of lactation 

compared to 12
th

 week in Amrit Mahal, 

Holstein Friesian crossbred and Jersey 

crossbred cows (Table 1). These findings 

were in corroboration with the reports of 

Russell and Roussel (2007) in ruminants and 

Tothova et al., (2018) in dairy cows. 

However, Kaneko et al., (1997) reported 

fairly constant levels of A/G ratio in healthy 

cattle. Therefore, it was concluded that the 

significantly higher A/G ratio during early 

weeks compared to 12
th

 week of lactation 

could be due to alteration in the level of 

serum globulin. 

 

The serum urea nitrogen level was 

significantly lower in Amrit Mahal cows 

compared to Holstein Friesian crossbred cows 

during different weeks of lactation however, it 

was significantly different in Amrit Mahal 

cows compared Jersey crossbred cows only 

during 12
th

week of lactation (Table 1). The 

findings were in consistent with the results of 

Nozad et al., (2012) in Holstein cows, where 

they attributed the high serum urea nitrogen 

levels in crossbred cows to their high milk 

producing ability compared to low producing 

indigenous cows. From the present study, it is 

concluded that the lower level of serum urea 

nitrogen during early part of lactation could 

be due to increased utilisation of amino acids 
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by indigenous cows compared to crossbred 

cows. In Holstein Friesian crossbred cows and 

Jersey crossbred cows, the serum urea 

nitrogen level was significantly increasing 

from fourth week to twelfth week of lactation. 

These findings were in accordance with the 

reports of Cavestany et al., (2005) in dairy 

cows, and Elitok et al., (2006) in Holstein 

cows. Moreover, Elitok et al., (2006) owed 

the lower serum urea nitrogen level to the 

consequence of reduced anabolism of protein 

due to fatty infiltration during early lactation. 

Cavestany et al., (2005) attributed the gradual 

increase in serum urea nitrogen level to 

increased deamination or increased protein 

intake after calving. However, Das et al., 

(2016) in Mehshani buffaloes observed higher 

blood urea nitrogen in the initial stage of 

lactation and it decreased as the lactation 

progressed.  

 

Table.1 Mean ± SE values of certain metabolic profile in different groups of  

lactating cows (n = 6) 

 

Parameters Groups Weeks of Lactation  

4
th

 week 8
th

 week 12
th

 week 

Serum 

glucose 

(mg/dL) 

Group I 44.55 ± 2.59
Aa 

51.78 ± 2.29
ABa 

56.45 ± 2.28
Ba 

Group II 49.11 ± 1.21
Aa 

56.74 ± 1.51
ABa 

59.68 ± 0.79
Ba 

Group III 44.81 ± 4.04
Aa 

50.49 ± 3.92
ABa 

55.76 ± 2.79
Ba 

Serum total 

protein 

(g/dL) 

Group I 7.58 ± 0.15
Aa 

7.92 ± 0.13
ABa 

8.40 ± 0.16
Ba 

Group II 7.85 ± 0.34
Aa

 8.27 ± 0.35
Aa

 8.45 ± 0.18
Aa

 

Group III 7.65 ± 0.26
Aa

 8.11 ± 0.19
Aa

 8.35 ± 0.15
Aa

 

Serum 

albumin 

(g/dL) 

Group I 3.34 ± 0.10
Aa 

3.10 ± 0.10
Aa 

2.98 ± 0.10
Aa 

Group II 3.49 ± 0.13
Ba

 3.20 ± 0.09
ABa

 3.08 ± 0.06
Aa

 

Group III 3.41 ± 0.01
Aa

 3.19 ± 0.11
Aa

 3.17 ± 0.13
Aa

 

Serum 

globulin 

(g/dL) 

Group I 4.24 ± 0.18
Aa 

4.79 ± 0.20
ABa 

5.41 ± 0.11
B 

Group II 4.35 ± 0.25
Aa 

5.07 ± 0.34
ABa 

5.34 ± 0.16
Ba 

Group III 4.18 ± 0.27
Aa 

4.92 ± 0.18
Ba 

5.17 ± 0.06
Ba 

Albumin 

globulin 

ratio 

Group I 0.79 ± 0.05
Ba 

0.66 ± 0.05
ABa 

0.55 ± 0.02
Aa 

Group II 0.81 ± 0.04
Ba 

0.64 ± 0.04
Aa 

0.57 ± 0.02
Aa 

Group III 0.82 ± 0.06
Ba 

0.65 ± 0.04
Aa 

0.61 ± 0.03
Aa 

Serum urea 

nitrogen 

(mg/dL) 

Group I 8.87 ± 1.76
Aa

 11.61 ± 1.67
Aa

 12.59 ± 1.90
Aa

 

Group II 19.60 ± 1.84
Ab

 28.04 ± 4.15
Bb

 28.16 ± 1.65
Bc

 

Group III 11.87 ± 1.24
Aa

 17.64 ± 1.48
ABa

 20.54 ± 1.42
Bb

 
The values with different superscripts within a row (A and B) and within a column (a, b and c) differ significantly 

(P<0.05) 
 

The lower serum urea nitrogen in early part of 

lactation observed in all the breeds of cattle 

could be related to higher milk production and 

increased drainage of urea from the blood into 

the milk during peak milk production (i.e. 

early lactation) or it might also be due to 

lowered protein synthesizing ability of the 

liver during fatty infiltration. The lowered 

serum urea nitrogen observed in the study 

might also be the result of reduced dietary 

protein intake due to lactation tress during 

early part of the lactation. 

 

In conclusion, the results of the present study 

indicated that the lactation significantly 

affects the serum metabolic status of lactating 
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animals during early lactation. Therefore, 

there is a huge demand of metabolites during 

peak milk production at early lactation in 

dairy animals. This leads to more metabolic 

changes in lactating animals altering the level 

of serum metabolic profile. Metabolic 

disorders in dairy cows during early lactation 

have negative impact on their health and 

production potential. Therefore, monitoring 

the metabolic status of the lactating animal 

will be of great importance for optimum milk 

production especially in high yielding dairy 

cows like HF and Jersey crossbred cows. 
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